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HEAT EXCHANGER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a national stage of International Appli-

cation No. PCT/KR2017/001183, filed Feb. 3, 2017, which
claims the benefit of Korean Application No. 10-2016-

0015085, filed Feb. 5, 2016 in the Korean Intellectual
Property Office, the disclosures of which are incorporated
herein by reference.

TECHNICAL FIELD

The present mvention relates to a heat exchanger, and
more particularly, to a heat exchanger capable of ensuring
welding quality while reducing a material cost and a process
cost by reducing a portion to which a welding material 1s
applied during production of a plate-type heat exchanger
having a plurality of plates stacked and welded together.

BACKGROUND ART

A boiler used for providing heating or hot water 1s a
device configured to heat a desired site or supply hot water
by heating tap water or heating water (hereinafter referred to
as a “heating medium”) by a heat source, wherein the boiler
includes a burner configured to burn a mixture of a gas and
air, and a heat exchanger configured to transfer combustion
heat of a combustion gas to a heating medium.

As an example of a prior art relating to a conventional
heat exchanger, Korean Registered Patent No. 10-0813807
discloses a heat exchanger including a burner disposed at a
central portion of the heat exchanger, and a heat exchange
tube wound around a circumierence of the burner 1n the form
of a coil.

The heat exchanger disclosed in the above-described
Patent Document has problems in that, since the heat
exchange tube 1s formed 1n a flat shape, the heat exchange
tube 1s deformed into a rounded shape when a pressure 1s
applied to a heat transfer medium portion, and, since the heat
exchange tube 1s formed to be rolled up, a thickness of the
heat transfer medium portion becomes thicker.

Further, since the conventional heat exchanger has a
structure in which the heat exchange tube 1s wound around
a combustion chamber in the form of a coil, heat exchange
between the combustion gas and a heating medium 1s
performed only 1n a local space around the heat exchanger
formed 1n the form of a coil, such that there 1s a disadvantage
in that a heat transfer area cannot be widely secured.

In order to resolve such a problem, a plate-shaped heat
exchanger has recently been developed 1n which a plurality
of plates are stacked and thus a heating medium channel and
a combustion gas channel are formed in the plurality of
stacked plates, such that heat exchange between a heating
medium and a combustion gas 1s performed.

A related art relating to the above-described plate-shaped
heat exchanger 1s disclosed 1n Japanese Patent Application
Publication No. 2006-214628. A conventional plate heat
exchanger imncluding the plate-type heat exchanger disclosed
in the above-described Patent Document 1s configured such
that a plurality of plates are stacked and welded so as to
prevent leakage of fluid between the plurality of plates.

However, the conventional plate-type heat exchanger has
a structure 1n which a welding material 1s applied between
adjacently stacked plates and heated and melted at a prede-
termined temperature for welding so that there are problems
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2

in that a material cost of the welding matenal increases and
the number of welding processes are increased.

DISCLOSURE

Technical Problem

The present invention 1s directed to providing a heat
exchanger capable of ensuring welding quality while reduc-
ing a material cost and a process cost by reducing a portion
to which a welding material 1s applied during production of
a plate-type heat exchanger having a plurality of plates
stacked and welded together.

Technical Solution

One aspect of the present mvention provides a heat
exchanger including a heat exchange part 1n which a heating
medium channel (P1), through which a heating medium
flows, and a combustion gas channel (P2), through which a
combustion gas combusted in a burner tlows, are alternately
formed adjacent to each other 1n a space between a plurality
of plates, wherein edges of a pair of plates forming the
heating medium channel (P1) are weld-coupled to form a
first welding part (W1), a plate forming the combustion gas
channel (P2) 1s welded to the edge of the plate forming the
heating medium channel (P1) between the pair of plates
forming the heating medium channel (P1) to form a second
welding part (W2), and a guide part 1s formed to guide a
molten solution of a welding material of the first welding
part (W1) to be movable to the second welding part (W2).

Advantageous Ellects

In accordance with a heat exchanger of the present
invention, a guide part for guiding a molten solution of a
welding material of a first welding portion to be movable to
a second welding portion 1s formed so that welding quality
can be ensured while reducing a maternial cost and a process
cost by reducing a portion to which a welding material 1s
applied during production of a plate-type heat exchanger
having a plurality of plates stacked and welded together.

Further, a flow direction of the heating medium circulat-
ing along a circumierence of a combustion chamber 1is
formed 1n one direction, and thus circulation of the heating
medium 1s smoothly performed so that a pressure drop of the
heating medium 1s minimized and local overheating 1s
prevented such that the heat exchange efliciency can be
improved.

Furthermore, a stepped level 1s formed on a surface of
cach of a protruding portion and a recessed portion, and
protrusions are configured to be brought into contact with
cach other at corresponding positions 1n a heating medium
channel and a combustion gas channel so that generation of
turbulent tlows of the heating medium and the combustion
gas 1s induced such that the heat exchange efliciency can be
improved and, at the same time, deformation of the plurality
of plates due to a pressure of fluid can be prevented and
pressure resistance performance can be improved.

DESCRIPTION OF DRAWINGS

FIG. 1 1s a perspective view of a heat exchanger according,
to one embodiment of the present invention.

FIG. 2 1s a front view of the heat exchanger according to
one embodiment of the present invention.
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FIG. 3 1s an exploded perspective view of the heat
exchanger according to one embodiment of the present
invention.

FI1G. 4 1s an enlarged perspective view of some unit plates
shown 1n FIG. 3.

FIG. 5 15 a perspective view 1illustrating a tlow path of a
heating medium.

FIG. 6 1s a cross-sectional view taken along the line A-A
of FIG. 2.

FI1G. 7 1s a partially exploded perspective view 1llustrating,
a state 1n which a combustion gas pass-through portion 1s
formed at a lower portion of the heat exchanger.

FIG. 8 1s a perspective view illustrating a state 1n which
a welding material 1s stacked between unit plates of the heat
exchanger according to the present invention.

FIG. 9 1s a partially exploded perspective view of FIG. 8.

FIG. 10 1s a cutaway perspective view illustrating a state
in which a welding material 1s interposed between a plurality
ol plates.

FIG. 11 1s a diagram for describing an action of a molten
solution of a welding material tlowing between ends of a
flange of a plate by a guide part.

FI1G. 12 1s a side view illustrating a state in which welding
1s completed.

FI1G. 13 15 a perspective view 1llustrating a state in which
welding 1s completed.

FIG. 14 1s a cross-sectional perspective view taken along
the line B-B 1n FIG. 2.

FIG. 15 1s a partial perspective view for describing an
action ol a heating medium dispersion portion.

FIG. 16 1s a cross-sectional view taken along the line C-C
of FIG. 2 for describing an action of a heating medium
distribution portion.

FIG. 17 1s a cross-sectional perspective view taken along
the line D-D 1n FIG. 2.

FIG. 18 1s a cross-sectional perspective view taken along
the line E-E 1n FIG. 2.

% Description of Reference Numerals **

100: heat exchange part

100a-1 to 100a-12: first plates
100¢: welding material

100-B: second heat exchange part
101: heating medium inlet

110: first flat surface

120a: first protruding piece

121: first protrusion

1: heat exchanger

100-1 to 100-12: unit plates
100B-1 to 100b-12: second plates
100-A: first heat exchange part
100-C: third heat exchange part
102: heating medium outlet

120: protruding portion

120b: second protruding piece
122: second protrusion

123: first heating medium dispersion portion

123" opened portion 123": blocking portion
124 first heating medium distribution portion

130: first flange 131: first incised portion
132: convex portion 140: second flat surface
150: recessed portion 150a: first recessed piece
150b: second recessed piece 151: third protrusion

152: fourth protrusion

153: second heating medium dispersion portion

153"; opened portion 153": blocked portion

154: second heating medium distribution portion

160: second flange 161: second incised portion
162: concave portion Al: first opening

A2: second opening H1 to H4: through-holes
H1' and H3": first blocked portions
H2' and H4'": second blocked portions
P1: heating medium channel

P2: combustion gas channel

W1: first welding part

W2: second welding part
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4
MODES OF THE INVENTION

Heremaiter, configurations and operations for preferred
embodiments of the present invention will be described 1n
detail with reference to the accompanying drawings.

Referring to FIGS. 1 to 7, a heat exchanger 1 according
to one embodiment of the present invention includes a heat
exchange part 100 configured with a plurality of plates
stacked at a circumierence of a combustion chamber C 1n
which combustion heat and a combustion gas are generated
by combustion of a burner (not shown).

The heat exchange part 100 may have a structure 1n which
a plurality of plates are to be upright along a longitudinal
direction and are stacked from a front side to a rear side, and
a plurality of heat exchange parts 100-A, 100-B, and 100-C
are stacked. Therefore, the burner may be assembled by
being horizontally mserted 1nto the combustion chamber C
from the front side, and thus convenience 1n attachment or
detachment of the burner and 1n maintenance of the heat
exchanger 1 may be improved.

For example, the plurality of plates may be configured
with first to twelith unit plates 100-1, 100-2, 100-3, 100-4,
100-5, 100-6, 100-7, 100-8, 100-9, 100-10, 100-11, and
100-12, and the first to twelith umt plates 100-1, 100-2,
100-3, 100-4, 100-5, 100-6, 100-7, 100-8, 100-9, 100-10,
100-11, and 100-12 are configured with first plates 100a-1,
100a-2, 1004a-3, 100a-4, 100a-5, 100a-6, 100a-7, 100a-8,
1004a-9, 1004-10, 100a-11, and 100a-12, respectively, which
are disposed at front positions of the first to twelfth unit
plates 100-1, 100-2, 100-3, 100-4, 100-5, 100-6, 100-7,
100-8,100-9,100-10, 100-11, and 100-12, and second plates
10056-1, 1005-2, 1005-3, 1006-4, 1005-5, 1005-6, 1005-7,
1005-8, 10056-9, 10056-10, 1005-11, and 1005-12, which are
stacked 1n rear of the first plates 100a-1, 1004a-2, 100a-3,
100a-4, 100a-5, 1004-6, 1004-7, 100a-8, 100a-9, 100a-10,
100a-11, and 100a-12, respectively.

A heating medium channel P1, through which a heating
medium flows, 1s formed between a first plate and a second
plate constituting each unit plate, and a combustion gas
channel P2, through which a combustion gas flows, 1is
formed between a second plate constituting one unit plate,
which 1s disposed at one side, among adjacently stacked unit
plates and a first plate constituting another unit plate, which
1s disposed at the other side, thereamong. The heating
medium channel P1 and the combustion gas channel P2 are
alternately formed adjacent to each other between the plu-
rality of plates to allow heat exchange between the heating
medium and the combustion gas.

Referring to FIGS. 3 to 3, the first plate includes a first flat
surface 110 having a first opening Al formed at a central
portion thereot, a protruding portion 120 formed to protrude
from the first flat surface 110 to the front side and having
sections being communicated 1n a circumierential direction,
and a first flange 130 extending from an edge of the first flat
surface 110 to the rear side.

The second plate includes a second flat surface 140
having a second opening A2 formed at a central portion
thereol to correspond to the first opening Al 1n a front-rear
direction and configured to be brought into contact with the
first flat surface 110, a recessed portion 150 formed to
protrude from the second flat surface 140 to the rear side,
having sections being communicated 1n a circumierential
direction, and configured to form the heating medium chan-
nel P1 between the protruding portion 120 and the recessed
portion 150, and a second flange 160 extending from an edge
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ol the second flat surface 140 to the rear side and configured
to be coupled to a first flange 130 of a unit plate disposed
next to the second plate.

In FIGS. 3 and 5, arrows indicate flow directions of the
heating medium.

Referring to FIG. 5, the heat exchange part 100 1s con-
figured 1n a structure 1 which a plurality of heat exchange
parts are stacked, and, for example, the heat exchange part
100 may be configured with first heat exchange part 100-A,
a second heat exchange part 100-B, and a third heat
exchange part 100-C. The heating medium channel P1 1n the
plurality of heat exchange parts 100-A, 100-B, and 100-C 1s
configured such that a flow direction of the heating medium
1s formed 1n only one direction. That 1s, a flow direction of
a heating medium 1n each of the plurality of heat exchange
parts 100-A, 100-B, and 100-C 1s directed 1n one direction,
but flow directions of heating media in adjacent heat
exchange parts among the plurality of heat exchange units
100-A, 100-B, and 100-C are formed 1n series and directed
in opposite directions (a clockwise direction and a counter-
clockwise direction). Further, the heating medium channels
P1 are formed in parallel at a plurality of unit plates
constituting each of the heat exchange parts 100-A, 100-B,
and 100-C.

A configuration for a unidirectional tlow of the heating
medium will be described below.

Referring to FIGS. 3 and 4, the first through-hole H1 and
the second through-hole H2 are formed adjacent to each
other at one side of an upper portion of the first plate, and
the third through-hole H3 corresponding to the first through-
hole H1 and the fourth through-hole H4 corresponding to the
second through-hole H2 are formed at one side of an upper
portion of the second plate.

At one side of an upper portion of the first plate 100a-1
disposed at a foremost position, a first blocked portion HI1'
1s formed at a position corresponding to the first through-
hole H1, and the heating medium outlet 102 1s formed at a
position corresponding to the second through-hole H2.

At one side of an upper portion of the second plate
1006-12 disposed at a rearmost position, the heating
medium 1nlet 101 1s formed at a position corresponding to
the third through-hole H3, and a fourth blocked portion H4'
1s formed at a position corresponding to the fourth through-
hole H4.

Further, the fourth blocked portion H4' 1s formed at a
position corresponding to the fourth through-hole H4 on the
second plate 10056-4 of the fourth unit plate 100-4, a second
blocked portion H2' 1s formed at a position corresponding to
the second through-hole H2 on the first plate 100a-3 of the
fifth unit plate 100-5, a third blocked portion H3' 1s formed
at a position corresponding to the third through-hole H3 on
the second plate 1005-8 of the eighth unit plate 100-8, and
the first blocked portion H1' 1s formed at a position corre-
sponding to the first through-hole H1, on the first plate
100a-9 of the ninth plate 100-9.

Therefore, a heating medium flowing into the heating
medium channel P1 of the twelith unit plate 100-12 through
the heating medium inlet 101 formed in the second plate
1006-12 of the twelfth unit plate 100-12 disposed at the
rearmost position tlows to the front side through the first to
fourth through-holes H1, H2, H3, and H4 formed in the
twelfth to ninth unit plates 100-12, 100-11, 100-10, and
100-9, and at the same time, since the first blocked portion
H1' 1s formed at the first plate 100a-9 of the nine unit plate
100-9, the heating medium tlows 1n a clockwise direction 1n
the heating medium channels P1 inside the twelith to ninth
unit plates 100-12, 100-11, 100-10, and 100-9.
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Further, the heating medium flowing into the heating
medium channel P1 of the eighth unit plate 100-8 through
the second through-hole H2 formed 1n the first plate 100a-9
of the ninth unit plate 100-9 and the fourth through-hole H4
formed 1n the second plate 1006-8 of the eighth umt plate
100-8 flows to the front side through the first to fourth
through-holes H1, H2, H3, and H4 formed in the eighth to
fifth unit plates 100-8, 100-7, 100-6, and 100-5, and at the
same time, since the second blocked portion H2' 1s formed
at the first plate 100a-5 of the fifth umt plate 100-5, the
heating medium flows 1n a counterclockwise direction in the
heating medium channels P1 inside the eighth to fifth unit
plates 100-8, 100-7, 100-6, and 100-5.

Furthermore, the heating medium flowing into the heating,
medium channel P1 of the fourth unit plate 100-4 through
the first through-hole H1 formed in the first plate 100a-5 of
the fifth unit plate 100-5 and the third through-hole H3
formed 1n the second plate 1006-5 of the fourth umt plate
100-4 flows to the front side through the first to fourth
through-holes H1, H2, H3, and H4 formed 1nto the fourth to
first unit plates 100-4, 100-3, 100-2, and 100-1, and at the
same time, since the first blocked portion H1' 1s formed at
the first plate 100a-1 of the first unit plate 100-1, the heating
medium flows in the clockwise direction in the heating
medium channels P1 iside the fourth to first unit plates
100-4, 100-3, 100-2, and 100-1.

As described above, in the structure in which the heat
exchange part 100 1s formed to be upright along a longitu-
dinal direction, heating medium connection channels con-
figured with the heating medium channels P1 and the first to
fourth through-holes H1, H2, H3, and H4 are formed to
allow the heating medium to flow 1n one direction so that the
heating medium flowing along the circumierence of the
combustion chamber C circulates smoothly such that a
pressure drop of the heating medium 1s minimized and local
overheating thereol 1s prevented, thus improving thermal
ciliciency.

Further, a capacity of the heat exchanger may be increased
without a pressure drop by adjusting the number of parallel
channels 1n each of the heat exchange parts 100-A, 100-B,
and 100-C when the capacity of the heat exchanger 1is
increased.

Referring to FIGS. 6 and 7, the combustion gas generated
by combustion of the burner 1n the combustion chamber C
1s discharged downward through the lower portion of the
heat exchange part 100.

As a configuration for allowing the combustion gas to be
smoothly discharged by passing through the combustion gas
channels P2, a configuration 1n which the first and second
plates are stacked, the first flange 130 of the first plate and
the second flange 160 of the second plate are partially
overlapped with each other, and the combustion gas pass-
through portion D through which the combustion gas, which
1s flowing by passing through the combustion gas channels
P2, 1s discharged 1s formed at some region of the edges of
the first plate and the second plate.

A plurality of first incised portions 131 are formed at a
combustion gas discharge side of the first tlange 130, a
plurality of second incised portions 161 are formed at a
combustion gas discharge side of the second flange 160, and
when the first plate and the second plate are stacked, the
combustion gas pass-through portion D 1s formed at some
regions of the first incised portion 131 and the second
incised portion 161.

A plurality of combustion gas pass-through portions D are
formed to be spaced apart from each other in lateral and
longitudinal directions at the lower portion of the heat
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exchange part 100, and thus the combustion gas passing
through the heat exchange part 100 may be distributed and
discharged at a umiform flow rate across an entire region of
the lower portion of the heat exchange part 100 such that
flow resistance of the discharged combustion gas 1s reduced
and noise and vibration are prevented.

Hereinafter, a configuration and an action i which a
plurality of plates are stacked and welded will be described
with reference to FIGS. 8 to 13.

The plurality of plates are configured mm a structure
capable of being welded using a welding material 100c
which 1s commonly used by a first welding part W1 in which
an end of the first flange 130 of the first plate and an end of
the second flange 160 of the second plate are welded,
wherein the first plate and the second plate form the heating
medium channel P1, and a second welding portion W2 1n
which an end of the second flange 160 formed at a second
plate of a unit plate disposed at one side of adjacent umit
plates and an end of the first flange 130 formed at a first plate
of a unit plate disposed at the other side of the adjacent unit
plates are welded.

As a configuration for the foregoing, guide parts 132 and
162 are included to guide a molten solution of a welding
material of the first welding part W1 to be movable to the
second welding part W2.

The guide parts 132 and 162 include a convex portion 132
convexly protruding outward from an edge of a first plate,
which 1s disposed at one side and forms the heating medium
channel P1, and a concave portion 162 incised inward from
an edge of a second plate, which 1s disposed at the other side
and forms the heating medium channel P1, and partially
overlapping with the convex portion 132 to form a gap to
allow a molten solution of the welding material 100¢ to be
movable.

The convex portion 132 and the concave portion 162 are
respectively formed along the edges of the first plate and the
second plate at predetermined intervals.

Therefore, as indicated by an arrow in FIG. 11, the molten
solution of the welding material 100¢ applied between the
first plate 100a-1 and the second plate 1005-1 flows along
the gap formed at the overlapping region between the
convex portion 132 and the concave portion 162 to form the
first welding part W1 at a boundary between the first plate
100a-1 and the second plate 1005-1, and, at the same time,
the molten solution further flows to a boundary between the
second plate 1005-1 and the first plate 100aq-2 adjacent
thereto to form the second welding part W2.

As shown 1 FIG. 9, even though the welding material
100c 1s alternately apphed between the plurality of plates,
the first plate, the second plate, and the first plate adjacent
thereto may be simultaneously welded. To compare with a
conventional structure mm which a welding material 1s
applied between every plate, in the present invention, 1t 1s
possible to ensure welding quality while reducing a material
cost and a production cost by reducing a region to which the
welding material 1s applied during production of the plate-
type heat exchanger.

Meanwhile, 1n a section where the flow direction of the
heating medium 1s switched 1n the heat exchange parts
100-A, 100-B, and 100-C, that 1s, a section connected from
the third heat exchange part 100-C to the second heat
exchange part 100-B, or a section connected from the second
heat exchange part 100-B to the first heat exchange part
100-A, a flow rate of the heating medium flowing to the
heating medium channel P1 formed in each of the heat
exchange parts 100-A, 100-B, and 100-C may tend to be

unevenly distributed by 1nertia and pressure.
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As described above, when a flow rate 1s unevenly distrib-
uted to the heating medium channels P1, there are problems
in that performance of heat exchange 1s degraded, and noise
and foreign materials are generated due to boiling of the
heating medium caused by local overheating 1n a region
where the flow rate 1s low.

As a part for resolving the problem of non-uniform
distribution 1n flow rate of the heating medium, as shown 1n
FIGS. 14 and 15, heating medium dispersion portions 123
and 153, at which opened portions 123" and 153" and blocked
portions 123" and 133" are formed, are provided at inlet
parts, through which the heating medium flows into the
heating medium channel P1, or outlet parts, through which
the heating medium flows out from the heating medium
channel P1.

A plurality of heating medium dispersion portions 123
and 153 are provided to be spaced apart 1n the flow direction
of the heating medium, and the opened portions 123" and
153" and the blocked portions 123" and 153" are provided to
intersect with each other along the flow direction of the
heating medium between adjacently disposed heating
medium dispersion portions 123 and 153.

The opened portions 123' and 153" and the blocked
portions 123" and 153" are alternately formed in the heating
medium dispersion portions 123 and 153 1n a circumieren-
tial direction thereof.

Thus, as indicated by arrows in FIG. 15, the heating
medium having passed through a first opened portion 123
formed at the first heating medium dispersion portion 123 1s
dispersed by colliding with a second blocked portion 153" of
the second heating medium dispersion portion 153 located
behind the first opened portion 123!, and the heating medium
having passed through a second opened portion 153' formed
at the second heating medium dispersion portion 153 is
dispersed by colliding with the first blocked portion 123" of
the first heating medium dispersion portion 123 located
behind the second opened portion 153", and inertia of the
heating medium 1s alleviated by such a dispersion action so
that a tlow rate of the heating medium tlowing to the heating
medium channel P1 of each layer may be evenly adjusted.

As another part for resolving the problem of non-uniform
distribution in tflow rate of the heating medium, as shown 1n
FIGS. 14 and 16, heating medium distribution portions 124
and 154 are provided at portions of the heating medium
channel P1 where the flow direction of the heating medium
1s switched, thereby narrowing the heating medium channel
P1.

The heating medium distribution portions 124 and 154
may be formed in embossed shapes protruding toward the
heating medium channel P1 in portions where the heating
medium flows 1nto and out from the heating medium chan-
nel P1.

Therefore, a cross-sectional area of a channel formed
between a first heating medium distribution portion 124
formed at the first plate and a second heating medium
distribution portion 154 formed at the second plate 1s formed
to be smaller than a cross-sectional area of the heating
medium channel P1 formed between the first plate and the
second plate, and thus a phenomenon 1n which the heating
medium 1s intensively flowed into some of the heating
medium channels P1 of layers may be prevented so that a
flow rate of the heating medium flowing through the heating
medium channel P1 of each layer may be evenly adjusted.

Meanwhile, referring to FIG. 4, the protruding portion
120 formed at the first plate 1s configured such that a first
protruding piece 120aq and a second protruding piece 12056
having different heights in a front-rear direction are alter-
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nately disposed along a circumierential direction, and the
recessed portion 150 formed at the second plate 1s config-
ured such that a first recessed piece 150a and a second
recessed piece 1505 having different heights in the front-rear
direction are alternately disposed along the circumierential
direction. As described above, a stepped level 1s formed at
cach of the protruding portion 120 and the recessed portion
150 so that heat exchange efficiency may be improved by
inducing a turbulent tlow to be actively generated in the
flows of the heating medium and the combustion gas.

Referring to FIG. 17, a plurality of first protrusions 121
protruding toward the heating medium channel P1 are
formed 1n the protruding portion 120, and a plurality of third
protrusions 1351 protruding toward the heating medium
channel P1 and being brought into contact with the plurality
of first protrusions 121 are formed at the recessed portion
150.

Further, referring to FIG. 18, a plurality of second pro-
trusions 122 protruding toward the combustion gas channel
P2 are formed 1n the protruding portion 120, and a plurality
of fourth protrusions 152 protruding toward the combustion
gas channel P2 and being brought into contact with the
plurality of second protrusions 122 are formed in the
recessed portion 150. Thus, the first protrusion 121 and the
third protrusion 151 protrude inward toward the heating
medium channel P1 and are brought into contact with each
other, and the second protrusion 122 and the fourth protru-
sion 152 protrude inward toward the combustion gas chan-
nel P2 and are brought into contact with each other so that
heat exchange etliciency can be improved by inducing a
turbulent flow to be generated 1in the flows of the heating
medium and the combustion gas, and at the same time,
deformation of the plates due to a pressure of fluid can be
prevented and pressure resistance performance can be
improved.

The 1nvention claimed 1s:

1. A heat exchanger comprising:

a plurality of plates; and

a heat exchange part in which a heating medium channel
(P1), through which a heating medium flows, and a
combustion gas channel (P2), through which a com-
bustion gas combusted 1n a burner flows, are alternately
formed adjacent to each other 1n a space between the
plurality of plates,

wherein edges of a pair of plates forming the heating
medium channel (P1) among the plurality of plates are
weld-coupled to form a first welding part (W1),

edges of a pair of plates forming the combustion gas
channel (P2) among the plurality of plates are weld-
coupled to form a second welding part (W2), the pair
of plates forming the combustion gas channel (P2)
being a first plate and a second plate, and

a guide part 1s formed to guide a molten solution of a
welding matenal of the first welding part (W1) to be
movable to the second welding part (W2),

wherein the guide part includes:

a convex portion (132) convexly protruding outward from
an edge of the first plate, which 1s disposed at one side
and forms the heating medium channel (P1); and

a concave portion (162) recessed inward from an edge of
the second plate, which 1s disposed at the other side and
forms the heating medium channel (P1), partially over-
lapping with the convex portion (132), and forming a
gap to allow the molten solution of the welding mate-
rial to be movable,

wherein a plurality of convex portions (132) are formed
along the edge of the first plate at predetermined
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intervals, and a plurality of concave portions (162) are
formed along the edge of the second plate at predeter-
mined intervals.

2. The heat exchanger of claim 1, wherein:

the plurality of plates are formed by stacking a plurality
of unit plates, wherein a first plate and a second plate
are stacked in each of the plurality of unit plates,

the heating medium channel (P1) 1s formed between the
first plate and the second plate,

the combustion gas channel (P2) 1s formed between a
second plate of a umt plate disposed at one side of
adjacently disposed unit plates, and a first plate of a unit
plate disposed at the other side of the adjacently
disposed unit plates, and

the welding material 1s interposed between the first plate
and the second plate which form the heating medium
channel (P1).

3. The heat exchanger of claim 1, wherein:

the plurality of plates are formed by stacking a plurality
of unit plates, wherein a first plate and a second plate
are stacked in each of the plurality of unit plates,

a first flat surface (110) having a first opening (A1) formed
at a central portion thereof, a protruding portion (120)
formed to protrude from the first tlat surface (110) to a
front side and having sections being communicated 1n
a circumierential direction, and a first flange (130)
extending from an edge of the first flat surface (110) to
a rear side are formed on the first plate,

a second flat surface (140) having a second opening (A2)
formed at a central portion thereof to correspond to the
first opening (Al) 1n a front-rear direction and config-
ured to be brought 1into contact with the first flat surface
(110), a recessed portion (1350) formed to protrude from
the second flat surface (140) to a rear side, having
sections being commumicated in a circumierential
direction, and configured to form the heating medium
channel (P1) between the protruding portion (120) and
the recessed portion (150), and a second flange (160)
extending from an edge of the second flat surface (140)
to the rear side and configured to be coupled to the first
flange (130) of a unit plate, which 1s disposed next to
the second plate, are formed on the second plate, and

the guide part 1s formed at an edge of each of the first
flange (130) and the second flange (160).

4. The heat exchanger of claim 3, wherein:

the protruding portion (120) 1s configured with a first
protruding piece (120a) and a second protruding piece
(12056), which are alternately disposed along a circum-
ferential direction and have different heights in the
front-rear direction, and

the recessed portion (150) 1s configured with a first
recessed piece (150a) and a second recessed piece
(1506), which are alternately disposed along the cir-
cumierential direction and have different heights 1n the
front-rear direction.

5. The heat exchanger of claim 3, wherein:

a plurality of protrusions (121) protruding toward the
heating medium channel (P1) are formed at the pro-
truding portion (120), and

a plurality of protrusions (151) protruding toward the
heating medium channel (P1) and being brought into
contact with the plurality of protrusions (121) are
formed at the recessed portion (150).

6. The heat exchanger of claim 3, wherein:

a plurality of protrusions (122) protruding toward the
combustion gas channel (P2) are formed at the pro-
truding portion (120), and
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a plurality of protrusions (152) protruding toward the
combustion gas channel (P2) and being brought into
contact with the plurality of protrusions (122) are
formed at the recessed portion (150).

7. The heat exchanger of claim 1, wherein:

the heat exchange part 1s configured to surround a com-
bustion chamber (C) provided at a central portion of the
heat exchange part, and a plurality of the heat exchange
part 1s provided 1n a stacked structure, and

cach of the heating medium channels (P1) of the plurality
of heat exchange parts 1s formed to direct a flow of the
heating medium in one direction, and the heating
medium channels (P1) of adjacently disposed heat
exchange parts among the plurality of heat exchange

parts are formed 1n series to direct flows of the heating
media 1 opposite directions.
8. The heat exchanger of claim 7, wherein the heating

medium channels (P1) are formed 1n parallel inside each of
the plurality of heat exchange parts.
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9. The heat exchanger of claim 7, wherein:
through-holes (H1 and H3) at one side and through-holes

(H2 and H4) at the other side for providing a heating,
medium connection channel to allow the heating
medium to flow 1n one direction between adjacently
stacked heat exchange parts,

first blocked portions (H1' and H3') for inducing the
heating medium flowing into the heating medium chan-

nel (P1) through the through-holes (H1 and H3) at the
one side to flow to the through-holes (H2 and H4) at the

other side via a circumterence of the combustion cham-
ber (C) 1in one direction, and

second blocked portions (H2' and H4'") for inducing the
heating medium tlowing into the heating medium chan-

nel (P1) through the through-holes (H2 and H4) at the
other side to flow to the through-holes (H1 and H3) at
the one side via the circumierence of the combustion
chamber (C) 1n an opposite direction are formed at one
side of a portion of the heat exchange part.
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